Learning pointsSpontaneous coronary artery dissection (SCAD) is a rare form of acute coronary syndrome. It preferentially affects young women with little or no risk factors for atheromatous disease.The intracoronary imaging (optical coherence tomography and intravascular ultrasound) remains the reference examination to carry out the diagnosis of SCAD with certainty.The reference treatment should be as less interventional and invasive as possible with close monitoring of the patient.

Introduction
============

Spontaneous coronary artery dissection (SCAD) is a rare form of acute coronary syndrome (ACS). It includes coronary wall haematomas and SCADs. It preferentially affects young women with little or no risk factors for atheromatous disease.[@ytz159-B1]^,^[@ytz159-B2] It is sometimes associated with fibromuscular dysplasia, Marfan or Ehlers--Danlos syndrome, peripartum, oral contraceptives, or cocaine use but most cases are idiopathic. The diagnosis confirmation often requires the use of intracoronary imaging. Treatment should be guided by the extent of the lesions, the myocardial ischaemia, and the haemodynamic status. It is based in most cases on a conservative strategy except for the ischaemic or hemodynamically unstable patients who need revascularization.

Timeline
========

  Timeline         Events
  ---------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Day 1            Constrictive chest pain radiating to both arms for 20 min with an elevated US troponin of 236 (normal \< 14 pg/mL).Echo: left ventricular ejection fraction (LVEF) 45%, severe apical and anterior wall hypokinesiaCoronary angiogram (CA): moderated smooth stenosis of the proximal left anterior descending artery (LAD).Optical coherence tomography (OCT): large intramural haematoma reducing the coronary artery lumen.Medically managed (aspirin, beta-blocker, and statin) with close monitoring on Intensive Cardiac Care Unit.
  5 days later     Chest pain recurrences with good response to nitroglycerine and rise in troponin.CA: significant worsening of the stenosis with an extension of the wall haematoma towards the mid-LAD with normal run flow.Heart-team discussion: maintain conservative management with in-hospital monitoring.She remained asymptomatic with optimized medical treatment.
  After 2 weeks    No chest pain recurrences.CA control: extension of the haematoma to the distal LAD.Patient discharged with same treatment and regular follow-up.
  After 3 months   Totally asymptomatic.CA: quite normal appearance of the LAD.OCT: significant regression of haematoma with dispersed, vanishing haematoma remnants.Cardiac magnetic resonance imaging: limited apical myocardial late gadolinium enhancement with normal LVEF.
  1 year later     No symptoms, normal LVEF with persistent limited apical sequelae

Case presentation
=================

A 43-year-old female patient with no cardiovascular risk factors, weight 57 kg, height 170 cm, presented to our hospital with constrictive chest pain at rest radiating to both arms for 20 min disappearing spontaneously. Admitted to the coronary care unit for monitoring, clinical examination was normal, blood samples found elevated ultrasensitive troponin at 236 for a normal \<14 pg/mL. She was not pregnant. The electrocardiogram recorded sinus rhythm at 63/min with negative T waves at V1 and V2 leads. The echocardiography showed a moderate left ventricle dysfunction (left ventricular ejection fraction 45%) with severe apical and anterior wall hypokinesia.

The patient was referred to our Cath lab after receiving Aspirin 250 mg IV, oral Ticagrelor 180 mg, and Fondaparinux 2.5 mg subcutaneous. Coronary angiography showed a long (22 mm) moderate smooth stenosis (50%) of the proximal left anterior descending artery (LAD) ([*Figure 1A* and *B*](#ytz159-F1){ref-type="fig"}). Optical coherence tomography (OCT) analysis highlighted an intramural coronary haematoma starting at the ostium of the artery to its middle part without a dissection plane visualized ([*Figure 1C*](#ytz159-F1){ref-type="fig"}).

![Coronary angiography showing moderate smooth stenosis of the proximal left anterior descending artery that ended just before the take-off of a septal branch, see yellow arrows (*A*, *B*); optical coherence tomography (*C*) visualizing a large intramural haematoma reducing the coronary artery lumen (see white arrows).](ytz159f1){#ytz159-F1}

The patient was admitted to our intensive cardiac care unit for monitoring. She has been treated with aspirin 75 mg, bisoprolol 2.5 mg, and atorvastatin 80 mg orally. She was asymptomatic with no signs of haemodynamic instability and normal clinical examination. Five days later, she presented several recurrences of chest pain with good response to nitroglycerine administration associated to an increased level of troponin; average blood pressure was 125/85 mmHg. The angiogram control revealed a significant worsening of the stenosis with an extension of the wall haematoma towards the middle part of the LAD ([*Figure 2*](#ytz159-F2){ref-type="fig"}) with normal run flow (TIMI 3).

![Angiogram control (5 days after onset of symptoms) showing an extension of intracoronary haematoma to the mid-left anterior descending artery. Significant worsening of the stenosis.](ytz159f2){#ytz159-F2}

After heart-team discussion, a conservative strategy was decided upon with hospital monitoring and medical treatment with aspirin, beta-blockers, and nitrates. Chest pain totally disappeared without recurrences. Angiogram control at 2 weeks ([*Figure 3*](#ytz159-F3){ref-type="fig"}) showed an extension of the haematoma to the distal LAD.

![Coronary angiography (15 days after onset of symptoms) showing an extension of the haematoma to the distal left anterior descending artery (see yellow arrows).](ytz159f3){#ytz159-F3}

In the following days, the patient remained totally asymptomatic and was then discharged with the same treatment. Strict rest was also suggested.

The patient has been consulting in our centre once a week for 3 months.

*After 3 months*, she was totally asymptomatic. Cardiac magnetic resonance imaging showed limited apical myocardial late gadolinium enhancement with normal left ventricle ejection fraction. Coronary angiogram showed a quite normal appearance of the LAD ([*Figure 4A--C*](#ytz159-F4){ref-type="fig"}). Optical coherence tomography control showed a significant regression of the LAD wall haematoma with dispersed, vanishing haematoma remnants ([*Figure 4D*](#ytz159-F4){ref-type="fig"}).

![Coronary angiogram at 3 months (*A--C*) no obvious stenosis seen; optical coherence tomography control (*D*) 3 months later showing regression of the left anterior descending artery wall haematoma with dispersed, vanishing haematoma remnants (lunar crescent---*D* arrows).](ytz159f4){#ytz159-F4}

*At 1 year*, she remained asymptomatic and her echocardiography showed persistent limited apical akinesia with normal left ventricular function. An angio computed tomography (CT) scan revealed diffuse atheromatous infiltration of both carotid and vertebral arteries.An aortic and renal artery CT scan did not find any sign for fibromuscular dysplasia.

Discussion
==========

Haematomas and SCADs are an under-diagnosed pathology because they have been unknown for a long time. The exact prevalence remains to be determined, around 1.7--4% of ACS in some angiographic series.[@ytz159-B3]^,^[@ytz159-B4] Japanese and Canadian series report a prevalence of about 30% of all ACS with an elevation of troponin in women under 60 years.[@ytz159-B5]^,^[@ytz159-B6] Several contributing factors have been reported in the literature with no clear causal links including systemic inflammatory diseases, toxic causes (cocaine and cannabis), and connective tissue diseases. However, several series show a well-established association between SCAD and fibromuscular dysplasia and pregnancy.[@ytz159-B7] Our patient did not present any of these precipitating factors.

The different clinical presentations of patients with SCAD reported in the literature are predominantly ST-segment myocardial infarction in 26--55% of cases[@ytz159-B2]^,^[@ytz159-B8]^,^[@ytz159-B9] and non-ST-segment myocardial infarction in 47.3% of cases.[@ytz159-B2] Sudden death and cardiogenic shock are not exceptional with respective proportions of 2.8--10%[@ytz159-B1]^,^[@ytz159-B9] and 10.9%.[@ytz159-B2] Chest pain remains the most frequent symptom described, 95.9% of cases.[@ytz159-B10]

Regarding the angiographic aspect, our case recalls the Type 2 described by Saw[@ytz159-B11] with the presence of diffuse stenosis of variable severity. A single coronary artery is concerned in our case roughly reflecting the data of some series, with according to Saw *et al.*,[@ytz159-B7] 45--61% of the LAD and its branches, 15--45% involvement of the circumflex artery, and the right coronary artery and its branches in 10--39% of cases. The left main artery is involved in 0--4% of cases. Mono-vessel disease remains the most common.

Apart from the classical angiographic aspects described by Saw and recently refined by Motreff *et al*.,[@ytz159-B2] the diagnosis of SCAD can be challenging even for an experienced interventional cardiologist. The intracoronary imaging (OCT and intravascular ultrasound) remains the reference examination to carry out the diagnosis of SCAD with certainty and finds especially its interest in the ambiguous forms without intimal rupture as in our case. Potential mechanism causing haematoma without dissection could be the 'outside-in' mechanism where the causal event is the primary disruption of a vasa vasorum micro-vessel leading to haemorrhage directly into the tunica media.[@ytz159-B7]

Optical coherence tomography can also guide a possible angioplasty procedure in some cases.

Management is entirely empirical, inspired mainly by sporadic cases reported in the literature, due to the lack of randomized trials, large registries, and guidelines. The practices are generally based on heart-team discussion, taking into account the clinical and haemodynamic tolerance, TIMI flow, and the extension of the coronary involvement.

A recent position paper on the subject suggests conservative management as far as flow is maintained and in the absence of ongoing ischaemia or infarction followed by a period of inpatient monitoring.[@ytz159-B7] Our patient was treated with long-term aspirin alone as suggested by most experts, beta-blocker, statin, and nitrates.[@ytz159-B12] In order to avoid extension of intramural haematoma we did not administrate heparin.[@ytz159-B12]

Coronary revascularization is associated with increased risk of complications but should be performed in patients with ongoing symptoms of ischaemia or haemodynamic compromise.[@ytz159-B7]

Multicentre registry and prospective study are needed to address definitely the best management strategy of this particular pathology.

Conclusion
==========

Haematoma and SCAD is a rare and peculiar form of ACS affecting mostly young women.

A diagnostic approach based on multimodal imaging is needed.

Coronary angiography remains the reference examination and should be supplemented by intracoronary imaging, particularly OCT.

In this singular condition, the reference treatment should be as less interventional and invasive as possible with close monitoring of the patient.
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